REPORT OF ALEXANDER SAHARIC REGARDING VEGETATION MANAGEMENT BY PSE&G IN BRIDGEWATER TOWNSHIP, SOMERSET COUNTY, NEW JERSEY, AND DISCUSSION OF RECENTLY ENACTED BPU REGULATIONS CONCERNING VEGETATION MANAGEMENT.
The Township of Bridgewater, Somerset County, New Jersey requested that I prepare this report to address and comment upon the recent clear cutting of vegetation in transmission line right-of-ways by PSE&G in the Township, and the recently enacted  BPU regulations regarding vegetation management.

My qualifications to express the opinions contained herein may be found in my curriculum vitae which is attached hereto.


PRELIMINARY STATEMENT
Electric Power Utilities transmit power for long distances from power plants to the ultimate consumer.  Safety and the liability of service are critical components for the transmission of power.

Electric systems provide a grid network that transverse a wide variety of climatological, geological, and topographic formations and extremes, including water expanses, that expose structures and lines to a myriad of conditions.  Due to these extremes, construction of power lines reflect electrical engineering standards that address electrical theory, and incorporate variables such as heat, cold, ice and wind that impact on conductor and structure mechanical factors.

This report is intended to address the interplay between electric power transmission lines in right-of-ways and AVegetation Management@ regulations recently implemented by BPU.  My report incorporates and discusses engineering principles, utility vegetation management in Bridgewater Township, case histories regarding safety and reliability issues, BPU regulatory standards which relate to the prime objective of effective AVegetation Management@, and the impact of Vegetation Management on the adjacent property owners and Bridgewater Township.  Recent photographs of clear cutting by PSE&G was a topic discussed at great length while meeting with Bridgewater representatives and residents.  From both an aesthetic and neighborly approach, it is clear to me why adjacent property owners to right-of-way lands have valid, reasonable concerns regarding clear cutting of vegetation.

This report addresses Vegetation Management under and adjacent to transmission tower circuits.  Therefore, the type of tower and width of the right-of-way or easement becomes relevant to a discussion of the necessity and extent of vegetation management under the BPU regulatory scheme.  The following factors affect the shape of tower: (1) single or double circuit; (2) height, which is fixed by the sag, span, length of insulator string; distance between wires (lines) and clearance to ground; (3) deflection of insulator string; (4) permissible distance between circuits; (5) sag of wire inside tower; (6) minimum clearance between conductor and tower members.  The particular tower which I observed is a AConowingo@ horizontal circuit carrying structure that is usually from 80 to 125 feet high with phase clearances of some 25-1/2 feet to each other with an arm clearance from the ground a minimum of 70+ feet.  The conductor height from the ground at the 80' structure is approximately 62 feet.  With the approximate aforementioned height of the transmission conductors, and the approximate spans, the sag clearance from ground is approximately 35 to 40 feet at the lowest point. 

Clearance to ground is determined by Federal, State, and Local regulations and standards.  The allowable clearance over roads and railroads may differ from those over the line right-of-way.  The clearance is sometimes specified in terms of span length and voltage since both are an effect that dictates sag through both electrical load and temperature.  Hence, local regulations should always be consulted.  For example, for rural roads and districts, the National Electrical Safety Code (NESC) recommends 20 feet up to 50 KV and an increase of 0.5 inch for every KV above 50 KV.

Distance is a prime factor for safety protection from energized power lines.  Safety standards found in OSHA/PEOSHA 29 CFR Parts 1910 and 1926, National Fire Protection Association (NFPA 70 E), American National Standards Institute (ANSI 2133.1-2006) and Tree Care Industry Association (TCIA) EHAP, establish distance requirements for safety and reliability.


NFPA 70E


APPROACH BOUNDARIES TO LIVE PARTS FOR SHOCK PROTECTION


(All dimensions are distance form live part to employee.)
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	13 ft. 0 in.
	
	13 ft. 0 in.
	
	5 ft. 3 in.
	
	4 ft. 9 in.

	
	
	
	
	
	
	
	
	

	345 kV to 362 kV
	
	15 ft. 4 in.
	
	15 ft. 4 in.
	
	8 ft. 6 in.
	
	8 ft. 0 in.

	
	
	
	
	
	
	
	
	


500 kV to 550 kV



19 ft. 0 in.



19 ft. 0 in.



11 ft. 3 in.



10 ft. 9 in.

765 kV to 800 kV



23 ft. 9 in.



23 ft. 9 in.



14 ft. 11 in.



14 ft. 5 in.

To maintain required clearances and distance to ground, power company engineering also utilizes a National Electrical Safety Code (NESC) district loading map of the United States for mechanical loading of overhead lines divided into light, medium and heavy zones of climate guidance.  Charts such as the Pender-Thompson sag and deflection chart are also engineering aids for ground clearance requirements.  By utilizing a distance chart and a version of the Alimits of approach@ figure as found in NFPA 70(e), Figure A-1-2.4, a practical tool, a more effective vegetation management standard is offered.


UTILITY VEGETATION MANAGEMENT - BRIDGEWATER TOWNSHIP
To evaluate the Vegetation management program implemented by PSE&G in Bridgewater Township, I conducted a site inspection of the transmission line coming from 550 Milltown Road, Readington Substation (JCP&L) and the PSE&G Transco Gas line right-of-way.   The dead-end tower U-22-1 adjacent to the tennis courts on Salvadore Court, Stratton meadows, was readily accessible from the Meadows project and from the driveway off Milltown Road.  While there is considerable growth below the tower/conductors, there was no clearance issue; however, off to the side, growth in the border was evident and in all probability identified in the present Vegetation Management program.  As with any right-of-way, some dumping of a cut up white pine tree was also evident at this site.  The suspension tower north of the dead-end tower off Walters Brook Road and Traci Road shows considerable growth along the road (Traci) and to the tower location, although clearance was not an issue, since growth did not come close to the conductors and, due to the fact that electricity will only jump approximately 1/4 inch for each 10 thousand volts of energy under normal conditions.  This location growth would be subject to standards found in N.J.A.C. 14:5-8.5, for growth distance from the tower.  Judging from growth I observed, it would seem likely that this area has been identified as part of the present utility program.  It is important to note that this line has been erected prior to December 18, 2006, and without upgrading would allow for exemption under 14:5-8.6(d) of the proposed standard, i.e., tower support clearance trimming. 

As I continued my site inspection, I stopped off Route 28 and at the right-of-way and observed a clear line path with tall trees along the right-of-way border.  The trees were clearly above the line at a distance of 20 feet to 25 feet on the westerly side toward Meadow Road.  I observed a new 6 foot stockade fence that in all probability extended into the right-of-way that was of no consequence.   The residence was actually located on Lenape Trail.  Further observations of the line, my perspective did not raise any concerns regarding vegetation management that would require immediate action by the utility at this point.


BPU REGULATORY STANDARDS
I reviewed the New Jersey Administrative Code, Title 14; Board of Public Utilities, Chapter 5; Electric Service, Subchapter 8; Vegetation Management and the standards established.  I offer the following comments with respect to these regulations:

The primary objective of the standards is to promote safety and the need for reliability of service.  Recently, First Energy Corporation of Ohio experienced a tree contact that cascaded power outages into the northeastern United States transmission grid system.  A single tree fault disrupted a vast area dependent on electrical energy.  In another, unrelated incident on JCP&L Co. property, a worker lost his life while working on a ski slope adjacent to a transmission line when a snow-making gun allowed ice to accumulate on a section of line.  As the weight increased in the section of line loaded with ice, the adjacent sections without the weight of ice pendulumed insulators toward the weight and lowered the ice-covered wire.  Realizing what had occurred, the worker attempted to knock the ice off the energized line with a shovel, which resulted in his electrocution and death.  The aforementioned incidents clearly support and dictate the need for regulation and standards; however, these requirements must be free of ambiguity in order for those affected by the requirements to have a clear understanding of what is, and is not, required for the purpose of compliance.  Just as distance charts are included into safety standards previously mentioned, AVegetation Management@ should define the minimum distance required as a ABorder Zone@, to effectively and practically determine clearances that allow for utility company objectives, while considering those property owners who live adjacent to transmission circuits.

While reviewing the vegetation management standard I note measurements of 18", 3 feet, 12 feet, 15 feet.  Why not include a minimum border chart that reflects line kV with respective clearances?  Charts of this nature would offer and provide clarity to PSE&G and its contractors in order to prevent varied interpretations and implementations.  In order to further clarify the standards, both vertical and horizontal graphic depictions should be included in the regulations in order to achieve compliance.  The incorporation of drawings would assist municipal officials, local officials and residents in understanding the  requirements and allow for a determination whether vegetation management implementation complies with the standards established by the regulatory scheme.  Bridgewater Township may then better assist the BPU and PSE&G in addressing concerns of residents near the right-of-way as well as groups interested in transmission line exposures, environmental issues and tree preservation.


CONCLUSION
New Jersey is the Garden State; safety and reliability in providing electric energy are and should be matters of the highest priority to PSE&G and the BPU.  Vegetation management in a transmission right-of-way does not require absolute clearing or clear cutting that leaves the area blighted.  Consequently, in reviewing the technical  standards of AVegetation Management@, I see a need for cooperation and coordination from all that will benefit the community, regulators, and the electric power utilities alike.  I, therefore, recommend the following:


BPU
(1)
Clearly define ABorder Zone@ with ground layout depiction and dimensions.

(2)
Provide a chart with relative kV and distances of Border Zone, inclusive of a ALimited Approach@ chart and diagram.

(3)
Allow controlled growth within the ABorder Zone@ with height requirement provision for species which may be permitted to grow in the Border Zone.

(4)
Provide a vertical depiction in directing accepted growth within the Border and line zones.


PSE&G
(1)
Maintain a Vegetation Management cycle with specified priorities, especially with flexibility along the ABorder Zone@ of right-of-ways.

(2)
Assure reliability of safety by continued visual inspections as coordinated by the qualified resident arborist with coordination of respective Line Operation=s representative(s).

(3)
Assure contractor competence and compliance with Vegetation Management standards.

(4)
Provide a Vegetation Manager (VM) who is an arborist as defined by N.J.A.C. 14:5-8.2.

(5)
Allow for the (VM) to identify allowable species on the right-of-way and those to be removed or saved pursuant to Vegetation Management standards.

(6)
Coordinate trimming activities with municipality representatives well in advance of the work to be performed.

(7)
Assure local interests that indiscriminate clearing and cutting is not a preferred practice by conducting a schedule of electrical safety information sessions for the Bridgewater Community which explain pertinent, salient points, which relate to cutting, trimming and electrical theories.


BRIDGEWATER TOWNSHIP
(1)
Require material safety data sheets (MSDS) when chemical agents are used for Vegetation Management.

(2)
Coordinate Vegetation Management cycle with PSE&G.

(3)
Assure that contractors hired by the utility are familiar with local codes.

(4)
Assure that all required permits and licenses have been issued prior to commencement of management practices.

(5)
Confirm that PSE&G has notified affected property owners in advance of Vegetation Management activities so that owners can react without delaying needed Vegetation Management.

(6)
Provide a mechanism where by Township employees, inclusive of police and first responders, are able to assist in reporting line clearance concerns.

(7)
Coordinate scheduling and presentation of public informational programs with the utility.

Implementation of the above recommendations will clarify the regulations adopted by BPU, and permit implementation which correctly balances safety, reliability, environmental, and quality of life issues.

Respectfully submitted,

Alexander Saharic

Dated: August     , 2007

